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INK JET cartridge: 



FIELD OF TH E INVENTI ON AND RELATED ART 

The present invontion relates to an Ink jet 
cartridge cninprising: a. recording head which records 
an image by ejecting ink; and an ink container in 
which the ink to he supplied to the recording hear? is 
stored.. m also rp»l n i.es to an ink jet recording 
apparatus employing- such an ink jet cartridge- In 
particular, it relator to an ink jet cartridge 
rellflhlR in that i t is structured so that its ink 
container can be reliably refilled with ink ae 
necessary, and also, -so thflt. th« pwrroruiaiictd ol its 
recording head can be reliably restored as necessary, 
and also, it relates to an ink jet recording apparatus 
employing such an ink Jptt r.art.r:idgtt. 

From the standpoint of reducing ink jot 
printer cicc, and also, the standpoint at reducing the 
load which is lJtjriiti by Lhe carriage ol a printer: , 
various proposals have been made. One of ouch 
proposals regards a method in which an ink Jet 
cartridge Is 1 n.te.Ttnl I. l.wrj Lly r thrilled with ink (which 
hereinafter may be simply referred to as pit-stop 
refill )• According to this method, a printer is 
provided with a small ink container, or a subordinate 
container, and a large main ink container. The 
subordinate ink: container is mounted on thp. r.arriHr 



Rlony wiLli a recording head, whereas the large main 
ink container is disposed witiiin the printer, but not 
mounted on the carriage- Tn opftrriLiun. the 
subor^inat.R ink c:un Laiiier , or the small ink container/ 
is intermittently connected witb. the main ink 
containsr, ana is refilled, wtrn rnR Ink frnm tb« uirilii 
ink container, as necessary, at a predetermined 
location . 

A pit-stop refilling method can reduces tn.fi 
load which wwiyli« down the carriage, making it thereby 
possible to move the carriage at a higber speed. in 
addition, according to tn© pit-stop refining »ih l.liud, 
an ink jet recording apparatus is provided with the 
main ink container from which ink is supplied to riie 
subordinate Ink contfl 1np.r. TliKiKlore, the Lotal 
amount of Lliti ink lUOunLable in the ink jet recording 
apparatus can bo increased ae much as possible, 
without alfecting the amount of thti load which weighs 
down on the carriage, as long as the internal space 
of the apparatus affords it- Furtnar, the subordinate 
ink contalnp.r dnp.s noL in^^d to be always connected to 
the main ink container, making it possible to 
substantially simplify an ink jet recording apparatus 
in structure* . 

As for a typical ink jet cartridge employing 
a pit— stop ink refilling method such as the one 
described a hi ivh. , \.\u± ink jet cartridge disclosed in 
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.TriiJfcLiitise Laid-open Pa-tent Application 200-334982 can 
be listed. In the case of thet ink jet cartridge in 
Japanese Laid-open Patent Appl .1 cation 200-334982, ink 
ciHTt h« pulled inLo the ink jet cartridge through the 
5 ink inlet thereof, by the negative pressure generated 
in the ink: jat cartridge through tne snnflnn ho"l 
t.hp.reur. The sucLion hole is provided with a gas 
permeable member , that ic, a member which allows gas 
to pass through while pre.vpnt.1ng liquid Irum doing so - 

It) Thns, rix Lhtj budy ol ink having been suctioned into 
the ink jet cartridge reaches the gas -permeable 
member, it becomes Impossible tu con Limit* Lhti is Li on 
of the ink jet cartridge. In other words, the gas- 
pcrmoablc member plays the role at a fill-up check 

15 valvp.; il. sLops Lhe ink refilling process. 

As described above, in the case of the ink 
jet cartridge in accordance with the prior arts, as 
the ink Jet c^rt.ridgp. Ik ssui^Lioned through the suction 
hole thereof in order to refill the ink jet cartridge 

20 by drawing ink into the ink jet cartridge, the gas- 
permpflhiH iiit-mbe r is* deioimed toward the suction hole 
by the negative pressure generated by the suction, ae 
shown in Figure 4(a). Also in the case of the ink jet 
cartridge in accordance wiLh Lhe prior arts, as the 

25 ink jet cartridge, the recording head or which has 
been clogged with ink , iss suctioned to restore the 
performance of the recording head, the gas-permeable 
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member is deformed toward the ink storage portion by 
the nogative pressure generated by the suction, as 
shown in Figure 4(b). The operation for refilling the 
ink jet car-bridge with ink , and the operation tor 
5 restoring the performance of 1*hp. Ink jp.t. nartridgt* , 
are repeated a substantial number of times , that is, 
from hundreds to as hign ajs Liioa&ands of times, for 
the duration of the service Tire of tne ink Jp.t. 
cartridge, and as the ink refilling operation, and/or 

10 performance recovery operation, is repeated hundreds 
to thousands of times , Lht± yas-pemiedl)le member is 
repeatedly deformed the same number of times toward 
the suction hole or the liquid storage portion, being 
thereby m«i :hriiilt:c±lly de ttniuidttid. Thus r the ink jet 

15 cartridge in accordance with the prior arte Bome Limes 
creates the situation in which ink leaks through the 
Oris-pexiuedble member due to the above described 
mechanical deterioration of the gas-permeable member. 

20 SUMMARY OF rHE INVENTION 

The preaent invention was made to colve the 
above described problem, and its primary object is to 
provide <=i reliable ink jet cartridge of a pit-stop ink 
refill type, which is reliable in that its gae- 

25 permeable member Is less likely to- he deteriorated by 
the repetition of the cartridye suction necessary for 
refilling the ink jet cartridge and restoring the 
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performance of the ink jet cartridge, and theretore, 
leee likely to leak: ink: due to trie flRt.Hr iuraLion ol 
the g*s-periui=4able member, and also to provide an ink 
jet recording apparatus employing euch an ink: jet 
5 cartridge, 

Tht-i pifc±:seiiL invention is characterized in 
that for the purpose of accomplishing the above 
object, an ink jec cartridge is prov1rtP.fi with: an ink 
rc-u:uj.diiig head; an ink container for storing the 
10 ink to be supplied to the recording head; a connective 
portion connectible to an Ink supply suurce Lu make 
the Ink txmLdiner refillable with ink; a connective 
portion connectible to a pressure reduction source to 
reduce the internal pressure, of I.Iih ink uunLdiiiui Lo 
1 fi refill the ink container with ink; an absorbent member 
capable of holding ink, and disposed, as a source for 
providing the. T^.rnu ding head with a certain amount of 
iieyaLive pressure, within the ink container; a gas- 
pcrmcable member, that is, a member which allows g;=»s 
20 LO pass through, hut duets noL allow liquid to do so, 

disposed between the absorbent member and the prceeure 
reduction connective portion; and a pair of holding 
mefWbe-rs whit:h art* yarLidlly in contact with the inward 
and outward surfaces, one for one, of the gas- 
25 permeable member, and hold the gas-permeable member. 

The above described y as— permeable member is 
desired to be a porous member formed of poly- 
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tetraf luoroethylene or a eubetance similar in 
properties thereto - 

Ar-.nnxtliiiu Lu anoLher characteristic Aspect of 
the present invention, the gas— permeable member is 
5 proceBEed tor water repellence. 

According to another cIidi'dCLeiisLic aspect of 
the present invention, an ink jet recording apparatus 
comprises : 

a cdixiage, on which an ink jet cartridge 

10 comprising: an ink jet recording head; an ink 

container for storing the ink to be s?nppl1^ri to th« 
record 1 ny liwcitl; d first connective portion connect ible 
to an ink supply source to make the ink container 
refi liable with ink; a second nnrmHt: I.Ivh purLiun 

15 coimectible to a pressure reduction source to reduce 
the internal pressure o± the ink container t:o refill 
the ink container with ink; an ah&orbent member 
capable of holding ink* and disposed, as a source for 
providing the recording head with a certain amount of 

20 negative pressure, wltnln t.he t ink container; a gas- 
permeable member, that is, a member which allows gas 
to pass through, but does not allow liquid to do so, 
disposed hpt.wp.pn tbe ttbiioxbtiii t member and the second 
connective portion; and a pair of holding members 

2b which are partially in contact with the Inward and 
outward surfaces, one for one, of the gas-permeable 
member, and hold the ga3 -permeable member, ie mounted; 
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j 

an ink supply soulrce which can be connected 

i 

to, or disconnected from, the firet connective portion 
of the Ink r.nnt.Hl np.r Ijy t± iconuecLive tube; 

i 

a negative pressdte sourcfe which can be 
5 connected to, or disconnected irom, the second 
connective porlion of tnp. |1nk mntrtiiiHi by «. 
connective tube ; and 

i 

a. cuotioning means connsctibla to tha 
r@corcH.ncj he^d to r«x Lure : Llie yei£ormciace of the 
10 recording head by suction.; 

Thoso and other objects, features , and 
advantages of the. pthkhtiI. iiivttiil.iuu will btscome more 
apparent upon consideration of the following 
description or uh$ preferred embodiments of the 
15 present invention, taken in conjunction with the 
accompany ing drawings - 

i 

BRIE DESCRIPTION OF THE DRAWINGS 

Figure 1 io a sectional view of the ink jet 
20 cartridge in -the first embodiment of the present 
invention . 

Figures 2(a) - 2(|d) are plan viewe of the 
essential components of the ink 3et cartridge in 

i 

Figure i, as seen from the direction indicated by an 

25 arrow mark A in Figure 1, showing them individually, 

i 

one f"or one* _ \ 

Figure 3 is a schematic drawing for 
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describing the pit-atop refilling of the ink jet 
cartridge with, ink, in the first emDoaiment . 

Flgiirp. 4 is c± schematic drawing for 
describing the pit-stop refilling of the ink jet 
5 cartridge with ink, in accordance with the prior arts. 

F1 gnrps 5 ( m ) - 5 ( d. ) die pla.il views of various 
gas-permeable member holding mcmbcre employable by the 
ink jet cartridge in tho second eraboaiitien X to hold rhe 
ga«-pej_iLieable member thereof. 
10 Figures 6(a) and 6(b) arc drawinge for 

showing the gas-permeable member holding mp.mhp.rs 
tlirr«rt±iiL in structure from those shown in Figures 
5(a) - 5(d). 

figure 7 is a schematic sectional view of the 
15 ink jet cartridge in the third embodiment of the 
present invention . 

F1 giirp.s fi(ri) — 8(c) are plan views of the 
essential components of the ink jet cartridge in 
Figure B, as seen from the direction indicated by an 
20 arrow mark D in Figurp. 6 r individually ^howiiiy them. 

Figure 9 is a schematic sectional view of the 
ink jot cartridge in the fourth embodiment of the 
prpsp.nt invention . 

Figures 10(a) - 10(b) are sectional views of 
25 the gas-permeaole member of the ink jet cartridge in 
the fifth embodiment of the present invention. 

Figure 11 is a schematic sectional view of 
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tho ink jet cartridge in the sixth embodiment of the 
present invention. 

DETAI LE D DESCRIPTION OF THE PREFERRED EMBUD 1 MKM T S 
5 Here.1 naffp.r t.hp. prtiffeirred eiabodimen Ls o£ the 

present invention will be described. 
( Embodiment 1 } 

Figure 1 is a sentlnnal v1rw nf t.hp. Ink jet 
cartridge in the first embodiment of the present 

10 invent i on . 

Design^twd liy in l efts^'tiii tieil in inter al 1 is ail 
ejection unit for liquid ejection. As the recording 
head becomee clogged with ink, the liquid ejection 
orifices uf l.hw x'«iu»x*iliiiy liecid cut: cdyptid with <i 

15 auction crap, that i3, a head cap* Designated by a 

referential numeral 2 is a iiquia storage Chamber in 
which Lhe liquid Lo be supplied to the ejection unit 
ia stored (hereinafter, the liquid to be ejected from 
the recording head in this embodiment will hi=» rp.f p.rrp.rl 

20 to fcus ink) . The liquid storage chamber 2 is filled 
with a piece of abaorbent substance (unchown) for 
absorbing ink. and retaining ir therein. A referential 
numeral 3 designates a liquid inlet to be connected 
with a main liquid container (unshgwn), and a 

25 referential numeral 4 flp.Klgnatp.s an intermediary lid 
for sealing the liquid storage chamber 2. A 
referential numeral 5 designates a gas -permeable 
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member, and a referential numeral 6 designates a gas- 
permeable member holding (backing) member for holding 
down the gae-permeable member 5. A referential 
numeral 7 designates a gas-permeable member holding 
5 (backing) member for holding up the gas-permeable 

member 5, and a referential numeral 8 designates a top 
lid. attached to tbe 1nt.RnnRri.iary lid 4. A ref«reii Lial 
numeral 9 designdLes an air vent to be connected to a 
auction pump. The gae -permeable member b in this 

1U embodiment is a porous member*. 

Figures 2(a) - 2(d) are plan views of the 
essential components, one for one, of the ink jet 
nnrtririgH in Lhis tuidjuQiiuen L , as seen from Llie 
direction indicated by an arrow mark A in Figure 1; 

15 (a) - (d) showing the gas-permeable member holding 

member fi, yas-pHiumable member holding member 7, gas- 
permeable member 5, and intermediary lid 4, 
respectively. 

Referring to Figures 1 and 2, the 
20 intermediary lid 4 is provided with a hole, and the 

gas-permeable member 5 is placed In the recess of the 
intermediary lid 4, covering the hole of the 
intermediary lid 4 , The gas - p o rmcab 1 c member holding 
members 6 and 7 are formed of porous material, and are 
25 disposed in contact with the gas-permeable member 5 , 
across the top and bottom surfaces, respectively. 
These gas— permeable member JiolrJIng members 6 and 7 
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each are provided with a certain number of holes. 

Figure 3 is a. drawing for describing the pit- 
st.np refilling uf the ink jet cartridge with ink, in 
this embodiment . 
5 haferring to Figure 3, ink is flowed 

(supplied) into the; liquid s Lor age clicuiiber 2 Lhruugli 
the liquid inlet 3, by 9uctioniag (B) air out of the 
iiquia siorag© chamber 2 through trie air vent 9 with 
the use of a suction pump- There is the gas-permeable 

10 member holding member 6 on the gas-permeable member 5. 
Therefore, as -che pressure is applied to trie gas- 
perme&ble member 5 by the suet i on ( D ) , the gas- 
perroeabie member holding membor 6 backs up tho gas- 
permeable member 5^ T«cluc:iiiy l.hniHby LIih hIIhcLs Lhw 

15 pressure rfcsultinff from the auction (B) . Therefore,, 
virtually no change occurs to the shape of the gas- 
permedblti member 5, Also referring to Figure 3, when 
it is necessary to unclog the ink .let cartridge to 
restore the performance of the recording head, the 

20 11qu1r1 st.nrflgp. nh«mri6*r 2 it* :sut: t iuntsd (C) by n sut:tinri 

pump through the election unit 1. In this case, as 
preeeure appliee to the gas-permeable member due to 
Lliti auction (C), the gas-permedble aieiabtii. holdiiiy 
member 7 under the gas-permeable member 5 backs up the 

25 gas-perraeabie member 5 , bearing a part of the 

pressure. Therefore, virtually no deformation occurs 
to the gae -permeable member. 



-1 ?.T 



Figures 4(a) and 4(b) are sphematic ssctional 
viewfe of a comparative ink jet cartridge, that is, an 
ink jfciL CdiLridge which does not have the gas- 
permeable member holding member 6, showing how the ink 
b jet cartridge is supplied with ink cinring a pi t-st.np 
rp.f 1 1 1 . 

Referring to Figure 4(a), ink is flowed 
(euppliad) into tho liquid storage chamber ? y*y 
buc Li Oiling Lhe liquid storage chamber- 2 by a suction 

10 pump through the air vent 8- In the caeo of thie ink 
jet cartridge, however, there 1s no gfls-pp.rmRrjhiR 
member holding member G on the gas -permeable member 5. 
Therefore, Lhe entirety of the pressure generated by 
the suction pump is borne by the. ijHK-pH.niiHHhle. mt-uithtir 

IS 5 alone, deforming thereby the gas permeable member 5. 
This deformation of the gas-permeable member t> occurs 

c.n 1 1 ttif* t.hn Ink j«f. i*rtT tly w i« rrtfillwd- Thus, if 
the ink jet cartridge is repeatedly refilled with ink, 
the gas-permeable member 5 deteriorates, making it 

20 possible for the ink to leak tnrongn thp. g«R-pR/rmFial->:i fi 
member 5 . 

Next, referring to Figure 4(h), when it is 
ner.Rssaiy Lu uiicluy tlit* ink jeL udi L ridge in order Lo 
restore the performance of the recording head, the ink 
25 storage chamber 2 is suctioned (K) by a suction pump 
through Lhe ejection L 1. In the case of Lhis ink 

jet cartridge, there ie no gas-permeable member 
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holding member 7 under the gae-perniQabl© member b . 
Therefore, the entirety of the pressure gRriRi.ril.H.tl by 
-the siinticm (E) is borne by "the gas-permeable member 5 
alone , deforminq thereby the gas -permeable member 5. 
5 Thus, it this ink jet cart r1 tfge 1k repRfitHdly ielilled 
with ink r th« grts-permeable -member 5 deteriorates, 
making it possible for the ink to leak Lhrough the 
gac- permeable member 5 . 
( F.mho(Hmtiii L 2 ) 

10 The sectional view of the ink jet cartridge 

in this second embodiment, nf T.litt jpnetitiiiL in veil L ion is 
similar to I.Iih. seuLional view of the ink jet cartridge 
shown in Figure 1; the ink jet cartridge in this 
embodiment is virtually the xhhu-» t±±i LhdL in Lhe f irsL 
1*1 embculiiuenL, except for the configurations of the gas- 
permeable member holding members 6 anpi 7_ Figures 
5(a) - 5(d) Khrivi vdiious patterns feasible as Lhe 
configuration for the gas-permeabl^ m emb er holding 
member 6 or 7, ae seen from the direction lndicared by 
20 the arrow mark A or nxi arruw mark A' in Figure 1. 

The gas-permeable member holding member 6 
shown in Figure 5(a) is not provided with a hole.- but 
is fnrmfid of puiuus mdLerial, allowing thereby gaseous 
substance to easily pass through it. 
25 The gas— permeabl e member holding uic=ui)b«jL 6 

shown in Figure 5(b) has elongated holes which extend 
in the lengthwise direction ot the ink jet cartridge. 
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Tlie gaa-permeablc member holding member 6 
ehown in Figure 5(c) has a compound, hqle, wtilcn is a 
enmbinatiuu ul a single long elongated hole parallel 
to the lenqthwise direction of the ink jet cartridge, 
3 and a certain number of short elongated holes disposed 
in paral 1 p.l r w1 t.h p.qiihI inl.ei vcila^ in Llit± diiecLiOii 
perpendicular to the long elongated hole. 

The gas-pQrraoable member holding member 6 
shown in Figure 5(d) has a long and narrow hole 

10 extending in an apparent zigzag pattern. 

Shown in Figure 6 are additional stn.icvt-.iiT-e.s5 
f or Lh« ya^-periutfcible member holding auember 0 or 7 . 

Figure 6(al J shows the lattice-like structure 
feasible for the gas-permeable member holding members 

15 G and 7 , as seen from the direction indicated by an 

arrow mark A or A' in Figure 1, and Figure b(a2) is a 
sectional view of thp. 1 HtticH-likw sLrui:Lure feasible 
for the gas-permeable member holding members 6 and 7 . 
In the case of this structure, the bottom surface of 

20 each of the strips extending in parallel in Lht± 

direction perpendicular to the lengthwise direction of 
the ink jet cartridge ie in contact with the top 
surface, of n.ach cy£ Lli« sLiips ex Lending in Lhe 
lengthwise direction of the ink jet cartridge. 

25 Figure 6(b) is a schematic plan view of the 

structure feasible dlbu fur Lne gas-permeable member 
holding members 6 and 7, as seen from the direction 
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indicated by the arrow mark A or A' in Figure 1. In 
the case of this structure, the strips extending in 
pf4rtill«l in Lilts diiecLion perpendicular -to the 
lengthwise direction of the ink jet cartridge, and the 
5 strips extending in the lengthwise, direction of the 
1 nk jf^t rartrldgp., rinti iuuljIi iiaiiuwer LIi<ii± Lhe 
counterparts in Figure 6(a), and the former are 
perpendicular to the latter, effecting a mesh-like 
priLLerii - 

10 No matter which of the ctruoturec chovm in 

Figures 5 and 6 is employed r« the st.nint.urc> for Lht± 
yeib-yeLiuedble member holding members 6 and 7, the 
substantial portion of Lhe pressure which applies to 
the gas-permeable member 5 during the p1 t-stop 
15 refilling of Lhe ink let cartridge, or unclogging of 
the ink jet cartridge, is borne by the gas -permeable 
member holding memhRT fi nr 7, subs L an Li ally reducing 
thereby the stress to which the gas-permeable member 5 
is subjected by the pressure , virtually eliminating 
20 the deformation of tht?. gflR-pp.rmp.flhlp. im=mbe_r 5. 
C Embodiment 3} 

Figure / is a schematic secrlonal view of ths 
ink jet cdiLridge in Line Lhird eiiibodimen L of Llie 
present invention . 
2b Designated by a referential numeral 1 is an 

ejection unit for licjuid ejeuLiua, ami dtdsiynciled by a. 
referential numeral 2 id a liquid storage chamber in 
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which "the liquid -to be supplied -ho the ejection unit 
is stored (hereinafter, the liquid to be e Jeered from 
the recording head in this embodiment will fee referred 
to aa ink). The liquid ctoragc chamber '1 ie filled 
5 with a piece of absorhp.nf. finhstannft ( nn shown ) fnr 

dbsoibing ink and retaining it therein. A referential 
numeral 3 designates a liquid inidL Lo bo coniiGCtQd 
with a main liquid container (unshown), and a 
referential numeral 4 designates an intermediary lid 

10 for keeping the liquid storage chamber \L virtually 
Sealed.. A referent ial iiuiiitsral 5 desiynaLes <=l gas- 
permeable member, and a referential numeral 6 
designates a holding member for Holding down the gas- 
per tut* dibit; mtuiibtix A leleienLidl numeral 7 

15 designates a holding member for holding up the gas- 
permeable member S r and a referential numeral 8 
designates a top lid attached to the intermediary lid 
4. A referential numeral 9 designates an air vent to 
be connected to a suction pump. The gas-permeable 

20 member 5 in this embodiment is a porous member* 

Figures 8(a) - y (c J are plan views of the 
essential components of the inic jet cartridge in this 
embodiment, aa seen from the direction indicated by an 
arrow mark D or D 1 in Figure 7; (a-1) and (a-2) 

25 showing the gaK-pp.rmp.flhlH member holdiny iu«mlmrR 6 and 

7, respectively, and (b) and (c) showing the gas- 
permeable member 5 and intermediary lid 4, 



respectively , 

Ref erring to Figures 7 and 8, tne 
inLermedidry lid 4 has three holes which lead to the 
three liguid storage chambers (un shown) , and holds 
three gas— permeable members S , h 1 or.k 1ng the three 
holes LhereoT, FarLhei", Lhe ink Jet cartridge has two 
gas-pcrmcablc member holding members b and 7, which 
are disposed in contact with the top ana bottom 
surfaces , respectively, of each of the gas -permeable 
members 5, holding down, and holding up, the gac 
permp.Rblp. lut^mhe.r?; 5, r«spR.t:tively . The yaa-pe-ixnitfciDlti 
member holding members 6 and 7 in this embodiment are 
provided with a certain number of holes _ 

In Lliia eiiLbudimeii L , Lwu yds-ptmuHdblH. mt±iitbwr 
holding members 6 and 7 are provided for multiple 
(three in this embodiment) gas-permeable members 5. 
However, the effect of this structural arrangement is 
the same as that in the first embodiment; the 
suDstantial portion of The pressure which applies to 
the gas-permeable members 5 during the piL-sLop 
refilling of the ink jet cartridge ic borne by the 
gas-permeable member holding members 6 or 1 m 
substantially reducing the amount of the stress to 
which the gas— permeable member is subjected by the 
pressure, virtually eliminating the. rieformat 1 on of the 
eras-permeable member 5 . 
{ Embodiment 4 j 
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Figure 9 is a schematic sectional view of the 
ink jet cartridge in the fourth ^mboflim&nt of the 
prRHHii L invention „ 

Designated by a referential numeral 1 ±c an 
t> ejection unit for liquid ejection,, and de~s1 gpnate.d hy a 
rpfprp.ntlfll numRrril 2 iis t± liquid sLoi dye cliciittbe r in 
which the liquid to bo eupplied to the ejection unit 
is storfld (hereinafter, the liquid to i?Jec.Ted from 

the recording head in this embodiment will be referred 

10 to as ink) . The liquid ctoragc chamber 'A ie filled 
with a piece of ah.sorhp.nt. sabsLdiiue (uiibhuwn) far 
dbbOibiiig ink and retaining it therein. A referential 
numeral 3 designates a liquid inlet to t>e connected 
witn the main liquid contalriKX' ( unsliuwii) , ami a 

15 referential numeral 4 designates an intermediary lid 
for keeping the liquid storage chamber 2 virtually 
RRsl ed - A r HjrwrwiiLiAl numeral 5 designates a gas- 
permeable member, which is in the recess of the 
intermediary lid a _ a referential numeral 6 

20 designates a ga^-permeable member holding member for 
holding down the gas- permeable member 5, A 
referential numeral 7 designates a gas-permeable 
iumitbui- holding member for holding up the gas-permeable 
member 5, and a referential numeral 8 designates a top 

2b lid attached to the intermediary 11(1 4. A referential 
numeral 9 designates an air vent to be connected to a 
suction pump,, T*>c gae-permeable member 5 in this 
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embodiment is formed of porous maLerial . 

Refex^riiiQ Lo Figure 9, the gas-permeable 
member holding members 6 and 7 in Lhie embodiment each 
are provided with a certain numbar of grooves, which 
5 Rr« riiHfcujs=ied in parallel in the direction 

perpendicular to the lengthwise direction of the ink 
jet cartridge. Trie gas permeable member Holding 
mp.mhp.rs 6 r*nri 7 in. Lliiss tjiidjudiiiifciii L dre formed ul 
poroua material. Also in the cacc of this embodiment, 

10 trie substantial portion of the pressure which applies 
Lu the jgas-permeable members 5 during the pit- stop 
refilling of the ink Jet cartridge io borne by the 
gas-permeabl e membRr hnlfliny ieu»iiQjkx 6 t3r 7 r 
substantially reducing the amount of the stress to 

15 which the gas-permeablo momhar 5 is subjected by the 

pressure, virtually e.T 1 mi nntl uy i.Iih ri«-»f (jLiiiriLlun ul Lli« 
e*a$— permeable members 5 , as in the case of the first 
embodiment . 
( Kmhrid i niR.n1. 5 ) 

20 The sectional view of the ink jet cartridge 

in the sixth embodiment of the present invention is 
virtually identical to Figure 9. Fiyure 10, whiuh iti 
a sectional view, shows only the portions of the ink 
jet cartridge in this embodiment:, equivalsnt -co the 

25 gas-permeable member holding member 6 or 7 shown in 
Figure 9. In other words, the ink jet cartridge in 
this embodiment is virtually identical to that shown 
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in Figure 9, except for the gas -permeable member 
holding members 6 and 7 . 

The gas-permeable member holding members 6 
and 7 shown in Figure 10 (a) are provided with a 
certain number of grooves with a predetermined depth, 
which are in the top and bottom surfaces thereof, and 
are in parallel to the direction perpendicular to Lhe 
lengthwise direction of the ink jet cartridge; 

The gas-permeable member holding members 6 
and 7 shown in Figure 10(b) have a certain number of 
grooves, which are semicircular in vertical section. 

The gas-permeable member holding members 6 
and 7 shown in Figure 10(c) are shaped sq that they 
look wavy in vertical section* 

Also in this embodiment , no matter which of 
th£ gas-permeable member holding members 6 and 7 shown 
in Figures 10(a) - (c) is employed, the substantial 
portion of the pressure which applies to the gas- 
permeable member 5 during the pit-stop refilling of 
the ink jet cartridge is borne by the gas-permeable 
member holding member 6 or 7, substantially reducing 
thereby the amount of the stress to which the gas- 
permeable member 5 is subjected by the pressure, 
virtually eliminating the deformation of the gas- 
permeable member 5. 
( Embodiment 6) 

Fiqure 11 is a schematic sectional view of 
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the ink jet cartridge in the sixth embodiment: of Lhe 
present: invention . 

DftKl gnatec^ by a referential numeral 1 is an 
ejection unit for liquid ejection, and designated by h 
5 rererential numeral 2 is a liquid storage chamber in 
wnicn the liquid to be supplied xo the ejection unit 
is stored (hereinafter, the liquid to be ejected from 
the recording head in thic embodiment will be referred 
Lo ink). The liqnlri storage chamber 2 is filled 

10 with a piece of absorbent substance (un shown) £oi 

absorbing ink and retaining it therein. A referential 
Aiuiutsj-dl 3 dtiisiyiid Ltiis d liquid inl«L i.u be connected 
with the main liquid container (un9hown) f and a 
referential numeral 4 designates an intermediary lid 

15 fox* keeping the liquid storage chamber 2 virLually 
sealed. A referential numeral 5 designates a gas- 
permeable member, which is in the recess of the 
intermediary lid 4«, A referential numeral 6 
designates a gac -permeable member h61ding member 

20 placed in contact with the bottom surface o± the gae- 
perraeable member 5. A referential numeral 7 
designates a top lid attached to the intermediary lid 
a, and a referential numeral 8 designates an air vent 
to be connected Lo a sue Lion uuuuo. The gas-permeable 

2b member 5 in this, embodiment is a porouc member. 

In this embodiment, the top ltd 7 is provided 
with a certain number of projections which are in 
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cnni.dt:l-. with th« gflK-pp.rmftflhl p. mp.mber 5. Thus, the 
top lid 7 also plays the role of gas -permeable member 
holding member while functioning as a top lid. 

Alsn 1 n The casp at Lhie emboaimont, the 
5 substantial portion of "the pressure which applies to 
tiis gas-parmaatols momt>er b during the pit-ctop 
refilling o£ the ink jeL ccuLritlgp. is home by the 
gas-permeable member holding member G ox 7, 
substantially reducing "thereby the amount of the 

10 aLresa Lu which t.lm yas-permp.able member 5 is 

subjected by the pressure, virtually eliminating the 
deiormaLion ot the gas-permeable member 5. 

In this embodiment, the top lid 7 ix « I. I.HcfrR.rl 
to the intermediary lid 4 ao that it remains in 

15 contact with the gas-permeable member 5- However, 
there may be a gap between the tup lid 7 Rnrl gas- 
permeable member 5, ac long ac the top lid 7 is 
positioned so that the substantial portion of the 
pressure which applies to the yds-yeruiHdblp. membRr "5 

20 during the pit-stop refilling of the ink jet cartridge 
with inJc is home by the top lid 7- Such placement of 
the top lid 7 is within the scope of the present 
invention. 

As dGscribftrt above, according to the present 
25 invention^ the substantial portion of the pressure 
which applies to the gas-permeable member of an ink 
jet cartridge during the* pit-stop refilling of the ink 
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_i^t cartridge wi-bh ink is borne by the gas-yeriiiHaljlM 
member holding member, substantially reducing the 
rimminf. nf r.he stress -to whi ch the gas— permeable member 
is subjected during the piL-sLuy infilling, rp.rtnc'i nrj 

5 thereby the amount of the deformation of the gas- 

pp.rniRflhl p> member. Thus , the present invention makee 
it possible to provide a reliable and durable in* J^t 
cartridge of a pit-ctop refill type, which is reliable 
and durable in that it nan hp. subjected to the pit — 

0 stop refill operation ct Subs LauLially lrij-ywr number of 
times without being ai fee Led in its performance, 
uumudiwl I. ci h refillable ink ;jet cartridge m 
accordance with the prior arta. 

wjtiiie the invention has been described with 

5 reference to the sLiucLures di«i:lti««d herein, it is 
not confined to the details set forth, and this 
application is intended to coyer such modifications or 
changes as may Lume within the purposes of the 
improvements or the scope of Lhe following claims. 
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